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EFFECT OF VESTIBULAR STIMULATION
ON VOLUME VELOCITY OF THE CEREBRAL BLOOD FLOW
AND SYSTEMIC ARTERIAL PRESSURE
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Changes in the blood flow in the vessels supplying the brain and also in the extracranial
vessels of the head were studied in anesthetized animals in response to electrical stimu-
lation of the vestibular apparatus. A more marked increase in the blood flow in the inter-
nal than in the external carotid artery was found in dogs. In cats the changes in the blood
flow in the maxillary artery were inconstant. In most experiments the systemic arterial
pressure was lowered. The changes observed in the blood flow indicate an active response
of these vascular regions to vestibular stimulation, for they are also observed in experi-
ments in which the regional arterial pressure is stabilized.

As well as maintaining the equilibrium of the body and spatial orientation, the vestibular apparatus
also influences the arterial pressure and cardiac activity [8, 10, 11]. Klosovskii [4] and other investiga-
tors [6, 7] have observed differences in the character of the response of the brain vessels to vestibular
stimulation.

It was accordingly decided to study the effect of vestibular stimulation on the volume velocity of the
cerebral blood flow with the arterial pressure in the major arteries of the brainstabilized and unstabilized,
and also to investigate responses of the cerebral vessels and extracranial vessels of the head to vestibular
stimulation.

EXPERIMENTAL METHOD AND RESULTS

Acute experiments were performed on 20 adult dogs anesthetized with chloralose and urethane and
12 dogs anesthetized with morphine and hexobarbital, under controlled respiration [1]. The bulla was
opened, revealing the fenestra rotunda on its medial wall, The vestibular apparatus was stimulated by a
series of square pulses (10/sec, 3~10 V, 10 msec), for periods ranging from 10 sec to 1 min. Altogether
three or four periods of stimulation were used in the experiment.

The volume velocity of the blood flow was determined with a flowmeter [2] and the regional arterial
pressure was stabilized by the apparatus described previously [3]. The apparatus was connected to the
cats' carotid arteries, the extracranial branches of which were ligated with the exception of the maxillary
arteries [5, 9].

In dogs the blood flow was measured in the internal carotid arteries. In some experiments a parallel
investigation was made of the blood flow in the internal and external carotid arteries, all connections be-
tween the intracranial and extracranial vascular systems of the head having been severed. The arterial
pressure was recorded in the common carotid artery by a mercury manometer.
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In response to vestibular stimulation the blood flow in the maxillary arteries showed various changes
when the arterial pressure was not stabilized (16 observations on cats). In six cases the blood flow was
increased by 5-38%, in seven it was reduced by 8-20%, and in the other three experiments no appreciable
change was found. In the series of experiments as a whole the blood flow was not significantly changed.

In most cases the results of vestibular stimulation appeared after 1 min and were no longer visible after
5~6 min, but sometimes they could be recorded for up to 15 min or more. The systemic arterial pres-
sure was slightly reduced (by 6 + 1.5%) during stimulation by a current of 1-3 V. In response to stronger
stimulation (5-10 V) the pressure was reduced by 20-309.

In the experiments of series II (nine observations) the blood flow in the maxillary artery was mea-
sured when the arterial pressure was stabilized. In three cases it was increased by 14-257, in two it was
reduced by 5-8%, and in three it remained unchanged.

The experiments of series III were carried out on dogs in which the cerebral blood flow was mea-
sured in the territory of the internal carotid artery when the arterial pressure was stabilized. A parallel
investigation was made of the blood flow in the extracranial vessels of the head. In every case a definite
increase in the volume velocity of the blood flow was observed in the internal carotid artery (on the aver-
age by 44 + 5.1%) and in the extracranial vessels of the head (by 27 + 8.1%). The effect began 10-15 sec
after the beginning of stimulation and lasted for 3-7 min. The systemic arterial pressure fell by 20-307,
and then rose to its original level. The changes in the blood flow thus were largely due to an active res-
ponse of the vascular territories investigated, for they were also observed in ex‘ﬁeriments in which the
pressure in the major arteries of the brain was stabilized.

LITERATURE CITED

M. D. Gaevyi, Byull. Eksperim, Biol. i Med., No. 8, 121 (1966).
M. D. Gaevyi, Fiziol. Zh. (Ukr.), No. 3, 417 (1967).
M. D. Gaevyi, Fiziol, Zh. SSSR, No. 7, 891 (1369).
B. N. Klosovskii, Circulation of the Blood in the Brain [in Russian], Moscow (1951),
G. P. Konradi and D, I. Parolla, Fiziol. Zh. SSSR, No. 9, 1064 (1966).
A. I. Naumenko and V. S. Olisov, Proceedings of the Fifth Congress of Otorhinolaryngologists of the
USSR [in Russian], Leningrad (1958),
7. G.M.Nummaev, Fiziol. Zh. SSSR, No. 9, 1100 (1969).
8. N. V. Pavlova, Proceedings of the Second Congress of Otorhinolaryngologists of the Ukrainian SSR
[in Russian], Kiev (1950), p. 277.
9. N. M. Ryzhova, Fiziol. Zh. SSSR, No, 9, 1079 (1966).
10. L. F, Tal'pis, Zh. Ushn.,Nos. i Gorl, Bol., Nos, 1-2, 1 (1929),
11, K. L. Khilov, Vestn. Otorinolar., No. 1, 6 (1951).

O Ul B WD
DY

1236



